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(54) Spectroscopic analysis apparatus

(57)  This invention presents a spectroscopic ana-
lyzing apparatus, which can increase the SN ratio, by
executing an optimal spectroscopic analysis of light
from a light source, which gives different light spectrum
inherent to the component to be measured and has a
different strength distribution according to the light emit-
ting position therein, for example, light emitted from ICP.

This invention comprises a light source (2), which
emits different light spectra, each light spectrum being

F1G.

inherent to a component to be measured and having a
different strength distribution according to the respec-
tive light emitting position; a spectroscope (6) for dis-
persing the light from the light source (2) according to
its wavelength; at least one CTD photo sensor (8a - 8c)
for sensing light being dispersed by the spectroscope
(6) and lying within a specific wavelength range; and an
optical system(9) for analyzing the light sensed by said
atleast one CTD photo sensor (8a - 8c), thereby making
an image of the light source (2).
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Description
BACKGROUND OF THE INVENTION
Field of the Invention

[0001] The present invention relates to a spectro-
scopic analyzing apparatus utilized in analyzers which
spectroscopically analyze emitted light having various
strength distribution dependent upon the component to
be measured, such as an Inductively Coupled Plasma
(hereinafter referred to as ICP) analyzer which quanti-
tatively analyze amount of element to be measured con-
tained in a sample specimen by using a light emission
spectrometry by ICP discharge, a Grow Discharge
Spectrometer (hereinafter referred to as GDS) analyzer
and the like.

Description of the Prior Art

[0002] Fig. 6 is a schematic diagram of such a spec-
trometer 20 in the prior art. The spectrometer 20 repre-
sents, for example, the essential part of an ICP analyzer.
In Fig. 6. reference numeral 21 denotes a plasma-gen-
erating torch. A sample specimen emits light in the plas-
ma torch 21a of the plasma-generating torch 21. Refer-
ence numeral 22 is a condenser lens for condensing the
light emitted from a specific region in the plasma torch
21a. Reference numeral 23 denotes a Rowland circle,
24 is an inlet slit disposed on the Rowland circle 23,
through which the light condensed by the lens 22 pass-
es, and 25 is a diffraction grating, which has a curvature
identical to that of the Rowland circle 23.

[0003] Reference numerals 26a to 26d denote re-
spectively, an outlet slit disposed on the Rowland circle
23 for passing light having a specific wavelength, which
is dispersed by the diffraction grating 25. Reference nu-
merals 27a to 27d denote respectively, a sensor for
sensing the strength of light passed through the outlet
slits 26a to 26d. Examples of the sensor are a photom-
ultiplier tube and photo-sensing semiconductor. Be-
cause the grating 25 forms a convex surface having a
curvature identical to that of the Rowland circle 23, the
incident light passed through the inlet slit 24 is con-
densed and focused on one of the outlet slits 26a to 26d,
then the respective light enters into the sensors 27a to
27d.

[0004] The position of each of the outlet slits 26a to
26d is determined by the light wavelength, as explained
above. Each of the elements contained in a sample
specimen emits light in the plasma torch 21a, the wave-
length of which is inherent to each of the components
to be measured. The ICP analyzer in the prior art com-
prises a plurality of sensors 27a to 27d, each of which
is arranged according to the position of the outlet slits
26a to 26d. Therefore each of the sensors 27a to 27d
can sense independently a light component associated
with different single component to be measured. Some
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ICP analyzers in the prior art have a sensor, which can
be scanned by a sequence control so that the sensor
moves in the diffraction direction of the diffraction grat-
ing 25. As aresult, the sensor can execute a quantitative
analysis of a plurality of components to be measured.
[0005] The temperature of the plasma torch 21a dis-
tributes from 6,000 K to 10,000 K along its vertical di-
rection, as shown in Fig. 7. The temperature of the sam-
ple specimen, which is introduced into the plasma torch
21a from a lower position, changes according to the
elapse of its flying time. Therefore, it was inevitable that
the position, where the each of the components to be
measured emits light, differs remarkably from each oth-
er, even when an identical plasma torch 21a is used.
[0006] Another problem is that there is a difference in
wavelength and in the strength of the light emitted from
a component to be measured, according to whether the
element is in a state of an ion or in a state of a neutral
atom. In other words, the position, which gives the max-
imum of the ratio of the light amount from the element
to that of noise light (i.e.. the maximum SN ratio), de-
pends on the kind of the component to be measured.
[0007] Fig. 8 is a graph showing the value of BEC as
a function of the height of the plasma torch 21 in a spec-
troscopic analyzer 20 in the prior art, for a variety of el-
ements. The value of BEC is the ratio of the intensity of
the noise to that of emitted light. Fig. 8 shows that the
maximum SN ratio, which corresponds to the minimum
BEC value, with respect to Zn is obtained at a height of
13 mm in the plasma torch 21 is. And the corresponding
height with respect to Mn is at a height of 17 mm. There-
fore, when the vertical position of the plasma torch 21
is changed according to the component to be measured,
it is possible to obtain the maximum SN ratio for each
of the components.

[0008] When Zn, for example, is selected as one of
the most important components to be measured, it is
possible to adjust the vertical position of the plasma
torch 21 to a height of 13 mm. Or, itis possible to deter-
mine the vertical position of the plasma torch 21 to a
height of 17 mm, for example, which gives an accepta-
ble SN ratio with respect to all of the relevant elements
to be analyzed by the analyzer 20. Further, it is possible
to move the plasma torch 21 in the vertical direction to
obtain an optimal SN ratio for each of the elements to
be measured, while the measuring is being executed.
[0009] However, the spectroscopic analyzer 20 in the
prior art has following drawbacks. When Zn, for exam-
ple, is selected as a main component to be measured,
and the position of the plasma torch 21 is set previously
to a height of 13 mm, the SN ratio for other elements (V,
Ti, Mn and the like) necessarily deteriorates. The height
of the 13 mm is selected, according to the light strength
distribution of Zn, which is shown in Fig. 7.

[0010] On the other hand, when the vertical position
of the plasma torch 21 is set to a position of a height of
17 mm, which gives an acceptable SN ratio for all the
elements, the SN ratio for some elements deteriorates



3 EP 1 167 932 A2 4

excessively. When the plasma torch 21 is moved in the
vertical direction, while a measurement is executed,
photometry for each position of plasma torch 21 is nec-
essary. Therefore, the measuring time tends to be long.
These are disadvantages of the prior art.

SUMMARY OF THE INVENTION

[0011] The presentinvention is invented, considering
these drawbacks in the prior art. An object of the present
invention is to propose a spectroscopic analyzing appa-
ratus, which can increase the SN ratio, by executing an
optimal spectroscopic analysis of light from a light
source, for example, light emitted from ICP. Such a light
source gives different light spectra inherent to the com-
ponents to be measured, respectively, each light spec-
trum having a different strength distribution according to
the light emitting position therein.

[0012] The spectroscopic analyzing apparatus ac-
cording to the present invention comprises following
constitution for attaining the aforementioned object.
Namely, the spectroscopic analyzing apparatus com-
prises a light source, which emits different light spectra,
each light spectrum being inherent to a component to
be measured and having a different strength distribution
according to the respective light emitting position; a
spectroscope for dispersing the light from the light
source according to its wavelength; at least one CTD
photo sensor for sensing light being dispersed by the
spectroscope and lying within a specific wavelength
range; and an optical system for analyzing the light
sensed by said at least one CTD photo sensor, thereby
making an image of the light source.

[0013] A CTD (Charge transfer device) transfers
charges for each clock pulse, which is given by a suita-
ble sequence. Using this basic function, video imaging,
data storing, signal treatment or logical treatment can
be executed. A representative CTD is a CCD (Charge
Coupled Device). In a CCD photo-sensing device, a
number of micro pixels, each of which is comprised of
micro semiconductor photo sensing device, are ar-
ranged in a plane.

[0014] When a spectrum of light is analyzed, the light
source of which gives different light spectrum inherent
to the component to be measured and has a different
strength distribution according to the light emitting posi-
tion therein, pixels giving the maximum SN ratio can be
selected from a plurality of pixels in the CTD photo-sens-
ing device for each of the components to be measured.
And the light intensity sensed by those selected pixels
is employed for quantitative analysis.

[0015] In determining the measuring condition of in
ICP spectroscopic analysis, the optimal measuring po-
sition in the plasma torch where the maximum SN ratio
is given, is different for each of the components to be
measured. However, the displacement of the plasma-
generating torch is not necessary in the present inven-
tion. A light, which gives the maximum SN ratio, can be
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selected for each component to be measured. It is pos-
sible to execute the spectroscopic analysis at the opti-
mal measuring position for each of the components, si-
multaneously. Correspondingly, a higher level quantita-
tive analysis can be attained.

[0016] Adjustment of the plasma flame position by a
user for improving the SN ratio is not needed. Thus, the
user can obtain the SN ratio inherent to the analyzer as
a matter of routine, namely, he or she can always ana-
lyze at the maximum limit of the detection preciseness.
[0017] In an embodiment of the present invention, the
spectroscopic analyzing apparatus further comprises a
memory for storing light intensity spatial distribution in-
formation, which is information about the spatial inten-
sity distribution of light emitted from a predetermined
quantity of each component to be measured; and an op-
erational portion for determining which components
have been measured, which is done on the basis of the
values which are measured by said at least one CTD
sensor, in particular on the basis of values lying within
a strong light portion indicated by the light intensity spa-
tial distribution information and possessing intensity
spatial distribution. In this embodiment, the SN ratio can
be securely improved, using the light intensity spatial
distribution information stored in the memory. And the
measurement preciseness can be improved up to the
state as best as possible. The light intensity spatial dis-
tribution information stored in the memory is the inten-
sity distribution actually measured, using a predeter-
mined quantity of an actual component to be measured.
Thus it shall be particularly noted that, even if the distri-
bution depends a little on the form of the light source, a
maximum SN ratio measurement can be attained.

BRIEF DESCTRIPTION OF THE DRAWINGS

[0018] Fig. 1 is a schematic perspective view of an
example of spectroscopic analyzing apparatus accord-
ing to the present invention.

[0019] Fig. 2 shows examples of intensity distribution
of light emitted from a plasma flame.

[0020] Fig. 3 shows an image of a plasma torch
formed on a CCD photo-sensing device in the case that
the measurement is executed in the transverse direc-
tion.

[0021] Fig. 4 shows examples of measuring portion in
the CCD photo-sensing device, which differ according
to the content to be measured.

[0022] Fig. 5 shows an image of a plasma flame
formed a CCD photo-sensing device in the case that the
measurement is executed in the longitudinal direction.
[0023] Fig. 6is a schematic diagram of a spectroscop-
ic analyzing apparatus in the prior art.

[0024] Fig. 7 is an example of the temperature distri-
bution in a plasma flame.

[0025] Fig. 8 is a graph showing an analysis precise-
ness as a function of the measuring height of the plasma
flame.
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DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0026] Fig. 1 is an example of a spectroscopic ana-
lyzing apparatus 1 according to the present invention,
which is applied to an ICP for multi-purpose type. In Fig.
1, reference numeral 2 denotes a plasma-generating
torch. Sample specimen emits light in the plasma flame
2a of the plasma-generating torch 2. Reference numeral
3 denotes a condenser lens for condensing light emitted
from a larger part of the plasma flame 2a, 4 is a Rowland
circle, 5 is an inlet slit disposed on the Rowland circle 4
for passing the light condensed by the lens 3. Reference
numeral 6 denotes a diffraction grating having a curva-
ture identical to that of the Rowland circle 4. The diffrac-
tion grating is no more than an example of spectro-
scope.

[0027] Reference numerals 7ato 7c denote outlet slits
disposed on the Rowland circle 4 for passing the light
having a specific wavelength dispersed by the diffrac-
tion grating 6. Reference numerals 8a to 8c denote CCD
(Charge Coupled Device) photo-sensing devices for
sensing the light passed one of the outlet slits 7a to 7c.
In this example, a polychromatic optical system L is
formed by the inlet slits 5, diffraction grating 6, and outlet
slits 7a to 7c, which are arranged on an identical Row-
land circle 4.

[0028] Because the optical system L is polychromatic,
the incident light passed through the inlet slit 5 is dis-
persed to individual wavelength by a diffraction grating
6, and simultaneously the dispersed lights are con-
densed on one of the outlet slits 7a to 7c. Namely, they
are arranged so that an image of the plasma flame 2a
is formed on each of the CCD photo-sensing devices 8a
to 8¢, which are disposed correspondingly at each of the
outlet slits 7a to 7c.

[0029] Each of the CCD photo-sensing devices 8a to
8c is comprised of a plurality of pixels, which are ar-
ranged in a two-dimensional array to form a plane. And
an image of the light from the light source, i.e. plasma
flame 2a, is formed on the CCD photo-sensing devices
8a to 8c. Therefore, the spatial distribution of the light
intensity can be measured, by measuring the intensity
of the sensed light at each of the pixels. Namely, it is
possible to measure the light emission intensity at each
position in the plasma flame 2a.

[0030] Reference numeral 9 denotes a microcomput-
er, which is an example of the operational portion. The
microcomputer 9 is connected to each of the CCD pho-
to-sensing devices 8a to 8c. The microcomputer 9 in-
cludes a memory 9m for storing the light intensity distri-
bution information, which is information of the spatial
distribution of light emitted from the specific components
to be measured. The microcomputer 9 further includes
a display 9d. The microcomputer 9 is connected to the
photo-sensing devices 8a to 8c. And the light intensity
sensed by the CCD photo-sensing devices 8a to 8c is
inputted to the microcomputer 9. The microcomputer 9
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calculates the content of the components to be meas-
ured using a light intensity distribution, which is optimal
for the measurement of each of the specific components
to be measured. The light intensity distribution is select-
ed from the stored light intensity distribution information.
[0031] As described hereinbefore, there is a distribu-
tion of temperature in the plasma flame 2a, which is il-
lustrated in Fig. 7. As a result, the light-emitting position
of each of the components to be measured in a plasma
flame 2a differs from each other. Moreover, the intensity
and frequency of light depend upon whether the light is
emitted from the component to be analyzed in an ion
state or in a neutral atom state. Therefore, the position,
where the ratio of the light amount from the component
to be measured to that of the environmental noise (SN
ratio) is the maximum, differs according to the kind of
the components to be measured.

[0032] Figs. 2(A) to 2(l) show intensity distributions of
light emission by each elements. Figs. 2(A) to 2(l) show
intensity distributions of light emitted from different ele-
ments as Ba, Ca, Mn, Mg, Zn, P, C, H and Ar. The
number disclosed under each of the chemical symbols
indicates the wavelength of light to be emitted from each
of the elements.

[0033] Figs. 2(A) to 2(l) illustrate graphs showing four
light intensity distribution at positions in a plasma torch
2, which are at heights of 4 mm, 10mm, 16 mm and
22mm measured from the upper end of the plasma gen-
erating torch 2. Namely, the graphs show four light in-
tensity distributions at different heights in the longitudi-
nal direction of the plasma flame 2a. The abscissa of
each of the graphs indicates the transverse position in
the plasma flame 2a. In the graphs, the light intensity
distribution for each of the specific elements is shown
in a range within 6 mm in the left and right sides from
the center of the plasma torch 2.

[0034] As illustrated in Figs. 2(A) to 2(l), the position
where each of the specific components emits light
strongly is different to each other. For example, as to
Ba, Mn, Mg and Zn, the maximum intensity in the height
direction is obtained at a height of about 16 mm from
the top of the plasma generating torch 2 (where an ex-
iting coil is disposed on the plasma generating torch 2).
And as to C, H and the like, a high intensity light can be
obtained at a height of about 10 mm in the height direc-
tion. With respect to the peripheral direction of the plas-
ma torch, the elements Ba, Ca, Mn, Mg, Zn and P give
a high intensity at a portion relatively near to the center
of the plasma flame. And C, H and Ar give the maximum
intensity at a position separated from the center by 3 to
5 mm.

[0035] At the start of loading each component to be
measured to the plasma light emission spectroscopic
analyzing apparatus 1 according to the present inven-
tion, the temperature is increased so that a specific com-
ponent to be measured emits light in the plasma flame
2a. CCD photo-sensing devices (any of the CCD photo-
sensing devices 8a to 8b) sense the light. Each of the
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CCD photo-sensing devices senses a corresponding
wavelength light. The measured value is inputted to the
microcomputer 9. Namely, a spatial distribution of the
light intensity in the plasma light emission spectroscopic
analyzing apparatus 1 is measured, and the information
is stored in the memory 9m as light intensity distribution
information. On the basis of this light intensity distribu-
tion information, pixels in the CCD photo-sensing devic-
es 8a to 8c are selected, which will be used in the quan-
titative analysis of the unknown sample specimen to be
measured.

[0036] Fig. 3 is a diagram schematically showing the
light intensity distribution information with respect to the
light emitted from Mn, as an example, heated in a plas-
ma flame 2a. The light is emitted from the side surface
of the plasma torch, namely, a transverse photometry is
executed in this case. In Fig. 3, reference numeral 10
denotes a photo-sensing surface of the CCD photo-
sensing devices 8a to 8c, 11 is a range of light passed
through the slit 7a to 7c, 12 is an image of the plasma
flame 2a formed on the photo-sensing surface 10.
[0037] Reference numeral 13 denotes a light intensity
curve sensed by pixels disposed on a transverse line |
- I drawn in the photo-sensing surface 10, where an im-
age is formed. Reference numeral 14 denotes a light
intensity curve sensed by pixels disposed on a longitu-
dinal line Il - Il drawn in the photo-sensing surface 10.
[0038] It can be convinced from Fig. 3 that, as to the
measurement of Mn, the maximum light intensity can be
obtained at a position in a central portion in a region of
height of 16 mm in the photo-sensing surface 10 of the
CCD photo-sensing devices 8a to 8c. The light intensity
distribution information is stored in the memory 9m of
the microcomputer 9. The pixels, which sense the high-
est intensity light, are calculated from the light intensity
distribution information, and are specified by a row
number R (1 to n) and a column number C (1 to m). The
output of the specified pixels is used in the photometry.
[0039] Fig. 4 shows that the sensing region differs ac-
cording to the specific elements to be measured. The
region indicated by a one-point-dotted line in Fig. 4 is
the sensing region for Mn, which is described referring
to Fig. 3. Namely, the sensing region extends substan-
tially in the central portion in the width direction, and in
a region centered at a height of 16 mm in the height di-
rection.

[0040] The region indicated by a two-points-dotted
line shows the sensing region for C. The region extends
in the region of 2.5 mm in both the side regions in the
width direction, and in a region centered at a height of
10 mm in the height direction. Namely the region ex-
tends in both the right and left sides. The region indicat-
ed by a broken line shows the sensing region for Zn.
The region includes the sensing region for Mn. The re-
gion extends in the substantially central region in the
width direction, and in a region centered at a height of
16 mm in the height direction.

[0041] These sensing regions are determined, ac-
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cording to the intensity distribution of light emitted from
each of the specific components, which will be con-
vinced by referring to the intensity distribution of light
emission illustrated in Fig. 2. Namely, pixels, which give
a good SN ratio for each of the specific components to
be measured, can be selected. In other words, the re-
gion where the intensity of light emitted from a compo-
nent to be measured is weak is excluded. Thus the en-
tering of error due to the noise light other than the light
from the component to be measured into the true meas-
ured value is prevented.

[0042] Users are not demanded to adjust the vertical
position of the plasma torch 2, as executed in the prior
art so as to increase the measurement preciseness.
Namely, laborious works for the measurement can be
decreased. Users can select a measurement region,
which gives the maximum preciseness, irrespective to
the kind of the components to be measured, and he or
she can analyze using the selected measurement re-
gion. Namely, an analysis at a maximum preciseness
can be executed as a matter of routine.

[0043] Fig. 5 is a diagram schematically showing the
light intensity distribution information with respect to the
light emitted from C heated in a plasma flame 2a. The
light is emitted from the top of the plasma torch, namely,
alongitudinal photometry is executed in this case. In Fig.
5, reference numeral 15 denotes a light intensity curve
sensed by pixels, which are disposed on a transverse
line 1l - 1l drawn in the photo-sensing surface 10 for
sensing light illuminated onto this line in the image
formed on the surface 10. Reference numeral 16 de-
notes a light intensity curve sensed by pixels disposed
on a longitudinal line IV-IV drawn in the photo-sensing
surface 10.

[0044] As illustrated in Fig. 5, carbon C has a high in-
tensity region, where the intensity of the light emission
is high, in a circular portion around the center of the plas-
ma flame 2a at a distance of 2.5 mm from the center.
Therefore, when a longitudinal photometry is executed
for carbon C, pixels, which are disposed in a circular
band around the center and having a radius of 2.5 mm,
are extracted from the pixels in the photo-sensing plane
10 of the CCD photo-sensing devices 8a to 8c. Each of
the selected pixels is specified by a row number R (1 to
n) and a column number C (1 to m). The outputs of those
pixels are used in the photometry.

[0045] The spectroscopic analyzing apparatus 1 ac-
cording to the present invention comprises an optical
system L, as described hereinbefore, referring to Figs.
3 to 5. The optical system L comprises one lens 3 dis-
posed in front of the first slit 5. When the light passed
through the first slit enters into the diffraction grating 6,
the grating disperses the light, according to the wave-
length. The dispersed light is condensed on the outlet
slits 7a to 7c provided in accordance with the each
wavelength on the Rawland circle 4, and an image 12
of the larger part of the plasma flame 2a is formed on
the photo-sensing plane 10 of the photo-sensing devic-
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es 8a to 8c by the optical system L. Selecting a meas-
uring region in the CCD photo-sensing devices 8a to 8c
corresponding for each of the components to be meas-
ured, a high preciseness analysis can be attained.
[0046] As to the magnitude of the image 12 formed
on the photo-sensing plane 10 of the CCD photo-sens-
ing devices 8a to 8c, it is not required to contain the bor-
der area of the plasma flame 2a. However, it is neces-
sary to contain the image of the larger part of the plasma
flame 2a. Namely, the lens 3, the dimensions of the inlet
slit 5, the diffraction grating 6 and the outlet slits 7a to
7c shall be designed so that an image of the larger part
of the plasma flame 2a is formed on the photo-sensing
plane 10 of the CCD photo-sensing devices 8a to 8c.
[0047] This embodiment discloses an example for
measuring simultaneously three components to be
measured, using three outlet slits 7a to 7c and three
CCD photo-sensing devices 8a to 8c, which are previ-
ously disposed for each of the components to be meas-
ured. The three positions correspond to the wavelength
dispersion by the diffraction grating 6. However, the
scope of the present invention is not limited to this ex-
ample. It is possible to use four or more or two or less
outlet slits and corresponding number of the photo-
sensing devices. Itis also possible to dispose one outlet
slit 7. and one CCD photo-sensing device 8 on the Row-
land circle 4 so that they can rotate along the Rowland
circle. By rotating them, a desired quantitative analysis
of the components can be attained.

[0048] This embodiment discloses an example ap-
plied to an atomic emission spectroscopy, in which at-
oms are heated by means of a plasma flame 2a so as
to emit light. However, the present invention is not lim-
ited to this embodiment. Namely, the light source can be
the light source used in GDS analyzer. In other words,
when the spectroscopic analyzing apparatus 1 accord-
ing to the present invention is used, it is possible to use
any light source, in which lights having different wave-
length are generated according to the components and
depending on the position therein. Even when such a
light source is used, the measurement preciseness can
be improved as best as possible.

[0049] As described hereinbefore, when the spectro-
scopic analyzing apparatus according to the present in-
vention is used, it is possible to execute a photometry
of light from a light source, in which lights having differ-
ent wavelength according to the component to be meas-
ured and depending on the position therein are gener-
ated. In the photometry, pixels are selected from the pix-
els in the CCD photo-sensing devices so that each of
them senses light corresponding to a specific compo-
nent to be measured at the maximum SN ratio. The light
intensity obtained by those selected pixels is used for
the quantitative analysis. Thus, according to the present
invention, it is possible to select light coming from a po-
sition in the light source, which gives the maximum SN
ratio, for each of the components to be measured.
[0050] Each of the components to be measured can

10

15

20

25

30

35

40

45

50

55

be analyzed at an optimal measuring position, therefore,
a higher preciseness quantitative analysis is possible.
The position adjustment of the plasma flame position by
the user for improving the SN ratio is no longer required.
The SN ratio inherent to the analysis can be obtained
as a matter of routine. It is always possible to execute
ameasurement at the upper limit of the sensing precise-
ness.

Claims

1. A spectroscopic analyzing apparatus (1),
characterized by:

- a light source (2), which emits different light
spectra, each light spectrum being inherent to
a component to be measured and having a dif-
ferent strength distribution according to the re-
spective light emitting position;

- aspectroscope (6) for dispersing the light from
the light source (2) according to its wavelength;

- at least one CTD photo sensor (8a - 8c) for
sensing light being dispersed by the spectro-
scope (6) and lying within a specific wavelength
range; and

- an optical system (9) for analyzing the light
sensed by said at least one CTD photo sensor
(8a - 8c), thereby making an image of the light
source (2).

2. The spectroscopic analyzing apparatus (1) accord-
ing to claim 1, further comprising:

- amemory (9m) for storing light intensity spatial
distribution information, which is information
about the spatial intensity distribution of light
emitted from a predetermined quantity of each
component to be measured; and

- an operational portion for determining which
components have been measured, which is
done on the basis of the values which are
measured by said at least one CTD sensor (8a
- 8c), in particular on the basis of values lying
within a strong light portion indicated by the
light intensity spatial distribution information
and possessing intensity spatial distribution.

3. The spectroscopic analyzing apparatus(1) accord-
ing to claim 1 or 2, wherein said optical system (9)
is polychromatic, and wherein a plurality of CTD
photo-sensing devices (8a - 8c) are disposed at cor-
responding outlet slits (7a - 7c¢), each of which cor-
responding to a specific wavelength range, and be-
ing disposed on a Rowland circle (4), wherein each
of the CTD photo-sensing devices (8a - 8c) senses
only the light lying within the corresponding wave-
length range.
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The spectroscopic analyzing apparatus (1) accord-
ing to anyone of the claims 1 to 3, wherein said light
source (2) is a plasma torch having a plasma flame
(2a), in which sample specimen emits light.
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